
 

Orientation of Surfaces
To integrate rectafields over surfaces we need

Def17 Orientationof a surface in R

A surface S is orientable ifone can define a unitnormal
vector field continuously at every point of S
Such a chosen normalvectorfield is called an orientation ofS
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i S is nientable

and the chosen 5 is called an orientation

cis Torus in orientable

Ciii Mobiusstrip
is not nientiable

usually referred as a surfaceof one side



Remark Parametricsurface S F u v are alwayorientable

theunitnormalvectorfield ñ Tuxto given by
Itaxril

the parametrization is a continuousunit normalrectafield onS

Fu Fu continuous tangentvectors Fuxta is a continuous navalvector

Taxtu to Tuxto continuous unitnormalvectorfield
Tuxful

Terminology

Given a connected orientable surface C R there are

two ways to assign thecontinuous unitnormal vectorfield

Suppose S is nientable and

15we havealreadychosen one continuous

unit normal vectorfield ñ
before choosing a parametrization

Ref8 Wesaid that a parametrization F uu of
is compatible with the orientation ñ of S givenby

Fuxñthe unit normal vectorfield if it
pixin

The chosenunitnamal vectorfield is also referred as

theorientation of S



Def19 Let S beorientable with unit normal is continuous

Let F be a vector field on 5
Then the flux of F across S is

Flux f Fondo
s

eg59 S
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y
with is given by the y x

natural parametrization
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Let F yzi Xj Ip
Fund 5 F ñ do

Sohn To calculate ñ Ax
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wehave
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Here i if C C o UCa then it means

Etc F di XF n'do

I d is nientedanti clockwisely withrespect to the
nuit normal vectorfield means that

we choose the direction of d such that its

unit tangent vector satisfies

5 Nxt pointing toward
c as

the surface S ñ

ie the unit vector 5 tangent to S normal to d

and pointing toward 5 satisfies

BXñ




